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DETAILED ACTION 
Claim Rejections • 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 10 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
forfaiting to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

It is unclear to the Examiner in line 4 of Claim 10 as to what Applicant is claiming 
when using the terminology "on the other via". It is further unclear to the Examiner as to 
what Applicant is claiming when using the terminology "on the back side of in line 8 of 
Claim 10. 

Furthermore, Claim 10 recites the limitation "the injection pressure" in line 8 of 
Claim 10. There is insufficient antecedent basis for this limitation in the claim. 
Examiner suggests making proper reference to the limitation "the Injection pressure" to 
ensure proper Claim antecedence. 

In line 3 of Claim 1 1, it is unclear to Examiner what "(lower) end" is referring to. 

In line 5 of Claims 12 and 13, it is unclear to Examiner what "injection pressure 
(high pressure)" is refemng to. 

In Claim 13, line 5 it Is unclear to Examiner what "injection pressure (high 
pressure)" is referring to. 

In line 2 of Claims 16 and 17, it Is unclear to Examiner what "(lower) region" is 
referring to. 
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In line 5 of Claims 16 and 17, it is unclear to Examiner what "(upper) end face" is 
referring to. 

In line 4 of Claims 18, 19 and 20, it is unclear to Examiner what "injection 
pressure (high pressure)" is referring to. 

In line 2 of Claims 21 , 22 and 23, it is unclear to Examiner what "(further) leakage 
gap" is referring to. 

In line 3 of Claims 21 , 22 and 23, it is unclear to Examiner what "injection 
pressure (high pressure)" is referring to. 

In lines 4 and 7 of Claims 24, 25 and 26, it is unclear to Examiner what "injection 
pressure (high pressure)" is referring to. 

In line 1 of Claims 27, 28 and 29, it is unclear to Examiner what "union nut 
(clamping nut)" is referring to. 

In line 5 of Claims 28 and 29, it is unclear to Examiner what "on the other*' is 
referring to. 

Appropriate clarification of the aforementioned issues is solicited from Applicant. 

Claim Rejections ' 35 use § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 
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Claims 10-29 are rejected under 35 U.S.C. 102(b) as being anticipated by Kappel 
et al. (DE 4306073). 

In regard to Claims 10-29, Kappel et al. (DE 4,306,073) teaches an injector for 
fuel injector systems of internal combustion engines, in particular direct injection diesel 
engines, where the injector has a piezoelectric actuator (P) located in an injector body 
(GH) and is held in contact with the injector body (GH) on one side (Figure 1) and has a 
sleeve like booster piston (DK) having an inner chamber (KA2), a nozzle body which is 
joined to the injector body (GH) and has at least one nozzle outlet opening (EO), a 
stepped nozzle needle (VN) that is guided axially displaceable in the nozzle body (VK) 
and a second spring (RF) is disposed inside the booster piston (DK) where the second 
spring (RF) with the injection pressure acting on the back side of the nozzle needle (VN) 
keep the nozzle needle in the closing position and a control chamber (KA1) is embodied 
on the end toward the nozzle needle (VN) of the booster piston (DK) and communicates 
with at least one leakage gap (KS1 , KS2) where the leakage gaps (KS1 , KS2) have 
hydraulic communication between the inner chamber (KA2) of the booster piston (DK) 
at injection pressure and with a fuel supply (SP) that is also at injection pressure, the 
nozzle needle (VN) is guided in the inner chamber (KA2) of the booster piston and is 
urged in the opening direction by the fuel located in the control chamber (KA2) where 
the booster piston (DK) is actuated by the piezoelectric actuator is spatially or spaced 
directly with the nozzle needle (VN) so that the nozzle needle (VN) is fitted with a rear 
region (HK) that has a larger diameter than a region of the nozzle needle (VN) toward 
the nozzle outlet (EO) into the inner chamber (KA2) of the booster piston (DK). The 
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diesei fuel injector of Kappel et al. also teaches where the nozzle body (VK) adjoins the 
injector body (GH) on the face end in the flow direction and the piezoelectric actuator 
(P) extends as far as the end toward the nozzle body (VK) of the injector body (GH) 
where the piezoelectric actuator (P) is centered in an axially cylindrical recess (LA) of 
the injector body (GH) in such a way that an annular chamber is created between the 
outer wall of the piezoelectric actuator (P) and the inner wall of the cylindrical recess of 
the injector body (GH) where the annular chamber communicates hydraulically directly 
with the fuel supply (SP) that is at injection pressure and the annular chamber (Figure 9) 
extends into the region of the booster piston (KA3) axially adjoining the piezoelectric 
actuator (P) and where the inner chamber (KA2) of the booster piston (DK) 
communicates hydraulically with the annular chamber and the fuel supply (SP) and the 
pressure booster (DK) is guided in the nozzle body (VK) with a leakage gap that is 
created between the annular chamber and the control chamber at Injection pressure. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 10, 16, 17, 28 and 29 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kappel et al. (DE 4,306,073) in view of Bart (US 4,022,166) and 



further in view of Fuessner (DE 3,519,945). 
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In regard to Claims 10, 16 and 17, Kappel et al. (DE 4,306,073) for at least the 
aforementioned reasons as described and taught above discloses the claimed invention 
except for a compression spring concentrically surrounding the booster piston located in 
a lower region of the annular chamber associated with the booster piston where the 
compression spring is braced toward the piezoelectric actuator on a collar of the booster 
piston and toward the nozzle outlet on a rear end face of the nozzle body so the 
piezoelectric actuator and the booster piston are kept in contact with one anther by non- 
positive engagement. Bart (US 4,022,166) teaches that it is known to have a 
compression spring concentrically surrounding a booster piston located in a lower 
region of an annular chamber associated with a booster piston where the compression 
spring is braced toward the piezoelectric actuator on a collar of the booster piston and 
toward the nozzle outlet on a rear end face of the nozzle body soothe piezoelectric 
actuator and booster piston are kept in contact with one another by non-positive 
engagement (Figure 2). It would have been obvious to one having ordinary skill in the 
art at the time the invention was made to provide Kappel et al. with the concentric 
spring, booster piston, collar and piezoelectric actuator arrangement of Bart (US 
4,022,166) in order to provide a means for keeping the piezoelectric actuator out of 
positive engagement with the booster piston to avoid undesired electrical conductivity 
between the metallic booster piston and piezoelectric actuator which prevents material 
fatigue over an extended period of time due to electrical embrittlement of the metallic 
booster piston which ultimately affects the components performance. 
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In regard to Claims 10, 28 and 29, Kappel et al. (DE 4,306,073) for at least the 
aforementioned reasons as described and taught above discloses the claimed invention 
except for a union nut securing the nozzle body to the injector body and a cylindrical 
gap between the outer wall of the nozzle body and the inner wall of the union nut where 
the cylindrical gap communicates hydraulically via recesses machined into the nozzle 
body on one side with the annular chamber and on the other with the cylindrical 
pressure chamber. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to make the nozzle body and the injector body of the 
present invention separate and connected with a union nut in such a manner to create a 
cylindrical gap between the outer wall of the nozzle body and the inner wall of the union 
nut where the cylindrical gap communicates hydraulically via recesses machined in the 
nozzle body on one side with the annular chamber and on the other with the cylindrical 
pressure chamber, since it has been held that constructing a formerly integral structure 
in various elements involves only routine skill in the art. Netwin v. Eriichman, 168 
USPQ 177, 179. It is also of note to Applicant that it is old and well known in the art to 
have a union nut that secures the nozzle body of a fuel injector to the injector body of a 
fuel injector where a cylindrical gap between the outer wall of the nozzle body and the 
inner wall of the union nut where the cylindrical gap communicates hydraulically via 
recesses machined into the nozzle body on one side of the annular chamber and on the 
other with the cylindrical pressure chamber as taught by Fuessner (DE 3,518,945) 
making the Claims (emphasis on Claims 10, 28 and 29) of the present invention obvious 
over Kappel et al. (DE 4,306,073) in view of Fuessner (DE 3,518,945) . 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. D'Arrigo (US 6,766,965), Wilmers (US 4,437,644), Pauer (US 
2006/01 69802), Coldren et al. (US 5,947,380). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Trevor McGraw whose telephone number is (571) 272- 
7375. The examiner can normally be reached on Monday-Friday (2nd & 4th Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supen/isor, Dave Scherbel can be reached on (571) 272-4919. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Centei^EBC) at 866-217-9197 (toll-free). , /^y^ 
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